The study on the quantitative relationship between the fishing mortality coefficient and effort is important for both fish stock assessment and fishery stock management and mathematical models have been studied from various aspects.1-10) BapHOBb1) proved that fishing mortality coefficient is proportional to the geometric fishing intensity which is defined as the proportion of the area swept by the fishery to the whole of the stock area, if the swept areas are randomly distributed in the whole area.
Because the geographical distribution of fishing effort is not random in actual fisheries, the effective effort2-4) has been usually adopted instead of the nominal effort. To ob tain the correct effective effort, the fishing operation must cover the entire area where the stock is distributed. However, in the early stage of the development of exploita tion, the coverage of the fishing area by the operation may not be enough to calculate it. An approach to this problem is to consider the changes in the catchability coefficient us ing the nominal effort and some models2,7-10) have been presented.
In the models, Beverton and Holt,2) Clark,9) and Hil born and Walters10) considered the effect when fishermen preferentially exploit the stock in the abundant area. The progress of such exploitation, showed by Gordon,11) seems to appear in many fisheries. This paper proposes a mathematical model correlating the realized catchability coefficient under such exploitation with the theoretical one in random operation and stock abundance.
In the paper, the catchability coefficient is de fined by the quotient of the fishing mortality coefficient divided by the nominal fishing effort. The model is applied to the data of the Japanese longline fishery which exploits the southern bluefin tuna, Thunnus maccoyii. Further more, the results of application of the model and modification for the model are discussed.
Materials
and Methods 
into Eq. (14), we obtain the simple equation Table 3 .
Cases of the condition for the parameter estimation where the notation " * " shows the value calculated using
Using the values in Tables  1 and  2, the values  of q and ƒ¿  are estimated  by   minimizing where " ? " denotes the value from the models.
The stock size at the beginning of 1960 is assumed to be the initial size. As the southern bluefin tuna stock was ex ploited before 1960, the stock size in 1960 may be lower than the initial size. Because the cumulative catch of the longliners for the 1950's was about 10% of the stock size at the beginning of 1960, *1,2 the effect of the catch on the stock is considered to be small. Then parameter estimation was carried out for the assumptions that the stock in 1960 is the initial size or that the initial size is 5% greater than the size in 1960. The estimations were conducted for each of the five cases of the conditions tabulated in Table 3 .
Results
The relationships between each ofƒÊt/ƒÉo, qt/q, and At/ A and Nt/No are illustrated in Fig. 4 In addition, the model has some problems. Firstly, the actual criteria of the abundance by fishermen is not the stock density in number but such economic value as the economic abundance.2,9,10,11,15) Secondly, the model does not consider multiple fisheries which operate in different areas. Thirdly, the model does not take into account the effect of the gear saturation 2,3) due to its capacity and gear competition.2,3,6) Saturation does not seem to occur in lon gline fishery because the hooking rate is at most 10%, however, it may not be possible to ignore the competition. These problems need to be addressed in the future.
